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(54) OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a lens from 
being distorted by rectangular illuminating light. 
SOLUTION: Specially, an optical device, which is a 
microlithography projection printing device, has a slot- 
shaped image field or a rotation asymmetrical 
illumination. Accordingly, an optical member 1 
undergoes a rotation asymmetrical action by radiation 
light from a light source. Compensation light feeding 
units 1 1 and 14 to 19 are optically coupled with the 
member 1 via the peripheral edge surface 13 of the 
number 1. The units 1 1 and 14 to 19 feed compensation 
lights 16 and 12 to the member 1 so that the temperature 
distribution, which is generated by a heating of the 
member 1 due to projected light 2 and the compensation 
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light 12, of the member 1 is made uniform at least partially. An image-formation defect caused 
by the projected light is corrected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is optical equipment especially about micro lithography projection printing equipment with 
unsymmetrical lighting, the slot-like image field or rotation - with a optical member b) - the front face 
of said optical member the synchrotron orbital radiation of the projection light source - rotation ~ 
with the projection light source which receives an asymmetric operation and which emits synchrotron 
orbital radiation c) The compensation light feeder by which the temperature distribution of said optical 
member produced as a result which is the compensation light feeder which supplies compensation light 
to said optical member, and heats said optical member with projection light and said compensation light 
are equalized at least partially is included. Said compensation light feeder (11 14-19,1 1 1,21 1,31 1,3 14- 
319) is optical equipment characterized by being optically combined with said optical member through 
the periphery front face (13,1 13,213,313) of said optical member (1,101,201,301). 
[Claim 2] Said compensation light feeder (11 14-19,111,21 1,311,314-319) is optical equipment 
according to claim 1 characterized by supplying the synchrotron orbital radiation (16,316) emitted 
according to said light source (17,317) to said optical member (1,101,201,301) including the light source 
(17,317) and at least one optical fiber (11,111,211,311). 

[Claim 3] Optical equipment according to claim 2 characterized by the ability to prepare at least two 
optical fibers (1 1,1 1 1,21 1,31 1), and for the beam-of-light output guided through the at least two optical 
fibers (11,1 1 1,21 1,31 1) carry out mutually-independent with a control unit (19,319), and adjust. 
[Claim 4] Said control unit (19,319) is optical equipment according to claim 3 characterized by 
processing the input signal from said sensor (21,321) in order to have a communication link with the 
sensor (21,321) which supervises the focal plane of said optical equipment and to control said beam-of- 
light output. 

[Claim 5] Said sensor (21,321) is optical equipment according to claim 4 characterized by being a 
location sensing sensor. 

[Claim 6] Said sensor (21,321) is optical equipment according to claim 5 characterized by being a CCD 
array. 

[Claim 7] Said compensation light feeder (11 14-19,1 1 1,21 1,31 1,314-319) is optical equipment of any 
one publication in claim 1 to claim 6 characterized by including the light source (17,317) of adjustable 
wavelength. 

[Claim 8] The attachment component (10,1 10,210,310) of the edge of said at least one fiber 
(11,1 1 1,21 1,31 1) turned to said optical member (1,101,201,301) is optical equipment of any one 
publication in claim 2 to claim 7 characterized by being attached in the mount (5,105,205,305) of said 
optical member (1,101,201,301). 

[Claim 9] Optical equipment according to claim 8 characterized by forming the adjustment 
(9,109,209,309) in order to guide said attachment component (10,1 10,210,310) along the direction of a 
periphery of said optical member (1,101,201,301). 

[Claim 10] It is optical equipment according to claim 9 characterized by having a communication link 
with a control unit, and forming the motor drive actuator for said adjustments (9,109,209,309), and for 
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said control unit having a communication link with the sensor which supervises said focal plane, and 
processing the input signal from said sensor for the position controls of said attachment component 
(10,110,210,310). 

[Claim 11] The periphery front face (113 213) of said optical member (101 201) is optical equipment of 
any one publication in claim 1 to claim 10 characterized by having a facet (122 223) in a compensation 
light input area. 

[Claim 12] The periphery front face (13,1 13,213,313) of said optical member (1,101,201,301) is optical 
equipment of any one publication in claim 1 to claim 1 1 characterized by being given a texture in a 
compensation light input area. 

[Claim 13] The radiation wavelength of said light source (17) is optical equipment of any one 
publication in claim 1 to claim 12 characterized by being larger than 4 microns. 
[Claim 14] Said optical member (1,101,201,301) is optical equipment of any one publication in claim 1 
to claim 13 characterized by being a dioptrics member. 

[Claim 15] Said optical member is optical equipment of any one publication in claim 1 to claim 13 
characterized by the reflecting thing to the synchrotron orbital radiation of said projection light source 
(17,317). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the optical equipment especially about micro lithography 
projection printing equipment with unsymmetrical lighting, this invention - a detail - the slot-like 
image field or rotation — An asymmetric operation is received, a) — the projection light source which 
emits b synchrotron orbital radiation including an optical member containing - the front face of an 
optical member — the synchrotron orbital radiation of the projection light source — rotation — And the 
compensation light feeder which supplies compensation light is included in an optical member so that 
the temperature distribution of the optical member produced as a result heated in piles may be partially 
equalized [ light / projection light and / compensation ] at least in c optical member. 
[0002] 

[Description of the Prior Art] The image formation property of the optical equipment which receives an 
operation in rotation asymmetry with a beam of light may be spoiled by the image formation defect 
produced from rotation asymmetry, if such an image formation defect is said for example, about 
projection light - refraction or rotation of reflected light faculty material — not only the result depended 
on optical unsymmetrical induction heating — for example, corresponding rotation [ in / it happens also 
as a result of other optical inductive effect, for example, / an optical member ] — unsymmetrical 
expansion and/or rotation — it is the compaction which brings about unsymmetrical refractive-index 
distribution, although it comes out so by projection printing processing of a microphone RORISO graph 
especially when the image formation of high quality is searched for, the image formation defect caused 
by the light mentioned above cannot be admitted. 

[0003] Comprehensive EP 0 823 662 The optical equipment of a class explained first is known by A2. 
The compensation light source is used and efforts to attain partial reduction of such [ at least ] an image 
formation defect are made there. By making compensation light absorb, it is attained by equalizing the 
temperature distribution in an optical system. In that case, compensation light is drawn in parallel with 
an optical axis through the area of the edge of the optical member on which projection light does not act. 
Consequently, the effective aperture of the optical equipment which can be used for projection printing 
is restricted, although coupling required for a compensation light parallel to the optical path of 
projection light produces the problem of unification of structure further - this - an additional coupling 
member and/or an additional deviation member — the inside of the optical path of projection light — 
and/or, it is because it is necessary to insert in near. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is developing the 
optical equipment of a class explained to the beginning as for which the temperature distribution of an 
optical member are made to the symmetry and/or homogeneity, without having a bad influence on 
effective aperture using compensation light. 
[0005] 

[Means for Solving the Problem] According to this invention, said purpose is realized by a 
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compensation light feeder being optically combined with an optical member through the periphery front 
face of an optical member. 

[0006] If compensation light is made to input through a periphery front face, since the limit produced in 
induction of a compensation light beam will be lost, the aperture of optical equipment can be extensively 
used to projection light. Since it adjoins or is parallel and the optical path of projection light and 
compensation light is not prolonged mutually, optical equipment is amended structurally. Furthermore, 
since the periphery front face of an optical member can be designed apart from the optical surface for 
projection light, it can optimize induction of compensation light separately with induction of projection 
light. The distance of the ingredient which an optical member can use [ as opposed to / usually / an 
optical axis ] for the compensation absorption of light by use of the coupling which minds a periphery 
front face since the dimension of the direction where an parallel twist is also perpendicular is large also 
brings about a big degree of freedom by the wavelength selection of breadth, consequently 
compensation light further. 

[0007] A compensation light feeder contains the light source and at least one optical fiber which 
supplies the synchrotron orbital radiation from the light source to an optical member. When using the 
light source which became independent of the projection light source, it can be held in the space which 
became independent of optical equipment. Use of an optical fiber can realize the mechanical design of 
the coupling on the front face of a periphery of an optical member, without bringing about the big 
increment in the cross section of optical equipment. The quite large field of the optical member by 
compensation light can be irradiated using output emission of an optical fiber. 
[0008] It is advantageous to adjust mutually separately the beam-of-light output to which at least two 
optical fibers are led by each through ****** and its at least two optical fibers with a control unit. It 
becomes possible to compensation of an image formation defect to affect it intentionally using 
distribution of the beam-of-light output guided to a separate optical fiber about the temperature 
distribution which absorbed compensation light and were generated by the optical member. 
[0009] A control unit has the sensor and communication link which supervise the focal plane of optical 
equipment, and in order to control a beam-of-light output, it processes the input signal from a sensor. 
Accommodation of an image formation property is attained by said approach, and change of the image 
formation property detected by it by the sensor is amended automatically. 

[0010] A sensor can use a location sensing sensor. Such a sensor can come to hand in the form of a very 
cheap design, for example, a quadrant detector. The CCD array of a sensor is desirable. By such sensor, 
high sensitivity measurement is promised to the image formation property of optical equipment. The 
comparatively simple structure of a control unit is possible through use of an image-processing 
algorithm known in this invention. 

[001 1] By amelioration of this invention, a compensation light feeder includes the light source of 
adjustable wavelength. Wavelength brings about the further degree of freedom, when adjusting the 
temperature distribution in an optical member, in order to compensate an image formation defect. For 
example, since the absorption coefficient of an optical member ingredient changes considerably by 
change of wavelength when using the light source with the wavelength which can be adjusted in a 
certain range, the penetration depth of the compensation light into an optical member is changed by 
change of the wavelength, and change to which the temperature distribution of an optical member 
correspond is attained. The usual wavelength region used by this invention is a 4-micron field, an 
absorption edge by the side of the long wavelength of quartz glass, or a field that proper absorption 
increases on the wavelength of 1400nm (generated with much quartz glass). The wavelength is attained 
by an indium phosphide diode laser etc. 

[0012] In the further amelioration of this invention, the attachment component for the edges of at least 
one fiber suitable for an optical member is attached in the mount of an optical member. This brings 
about positive positioning of the outgoing end section of a fiber to an optical member. When using the 
attachment component with which it was equipped possible [ desorption ], easy fiber exchange and easy 
re-positioning of an exchange fiber are promised. 

[0013] An adjustment is formed in order to guide an attachment component in the direction of a 
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periphery of an optical member. Such an adjustment is used in order to adjust the distance of the 
outgoing end section from an optical member periphery front face instead of the location where 
compensation light is combined in an optical member, and the direction of coupling. With a degree of 
freedom, it can be affected to distribution of the compensation intensity of light in an optical member, 
and can have effect of the temperature distribution on said optical member through the compensation 
absorption of light. 

[0014] The motorised type actuator for adjustments is formed, the actuator has a communication link 
with a control unit, and a control unit is equipped with a communication link with the sensor which 
supervises the focal plane of optical equipment, and processes the input signal from a sensor for the 
position control of an attachment component. Thus, automatic amendment of an image formation defect 
is attained by accommodation of an attachment component. 

[0015] The periphery front face of an optical member has a facet in a compensation light input area. 
Such a facet enables induction of a compensation light beam by refraction in respect of a facet. A facet 
makes the compensation light which is a convex and carries out incidence diffusively on a facet 
condense. Conversely, when a facet configuration is a concave surface, emission of an incidence 
compensation light beam is realized. When the radius of curvature of a concave surface facet supports 
emission of incidence compensation light and compensation light hits a FASSETTO side and a right 
angle, there is no effect of the emission by refraction of an optical member periphery front face. 
[0016] A texture is given to the periphery front face of an optical member in the input area of 
compensation light. When the simplest, such a texture is the periphery front face coarse [ optical ] and 
usually ground. The compensation light which carries out incidence to the periphery front face to which 
the texture was given diffuses, and, thereby, promotes distribution of the compensation light in an 
optical member. As other periphery surface textures which affect induction of a compensation light 
beam, the approach of a diffractive optical member etc. can be considered, for example. 
[0017] When the radiation wavelength of the light source is larger than 4 microns, it is promised that the 
compensation absorption of light becomes comparatively high. In this case, it follows, and in order to 
attain a specific thermal output, the light source with a comparatively low optical output can be used as a 
compensation light. 

[0018] A dioptrics member is sufficient as an optical member. For example, such a dioptrics member 
which takes the form of a lens or a plane-parallel plate is a standard device in known projection printing 
equipment. 

[0019] An optical member may be instead reflecting to the synchrotron orbital radiation of the 
projection light source. For residual absorption of the projection light in a reflector, such a mirror of 
projection light is similarly exposed to heat contribution which shows the incidence symmetry to 
incident light substantially. When designing so that a compensation light feeder may combine a mirror 
with the periphery front face by this invention, the image formation defect produced by projection light 
is compensated by the compensation absorption of light also here again. Such a mirror is usually 
realized in the form which contains a reflective coat on a transparence substrate. The operation gestalt of 
this invention is explained in detail below with reference to drawing. 
[0020] 

[Embodiment of the Invention] The lenses 1 which are shown in drawing 1 and by which image 
formation amendment was carried out are some optical equipments of micro lithography projection 
printing equipment. While projection printing is performed, a lens 1 receives an operation by the 
projection light beam 2, and the rectangle cross-section area is shown to drawing 1 by the dotted line. 
The die-length ratio to the shorter side 4 of the long side 3 of said cross-section area is usually 2:1. 
[0021] The projection light beam 2 is an ultraviolet radiation beam from the projection light source by 
which for example, argon fluoride excimer laser etc. is not illustrated. A lens 1 is made from quartz 
glass. Low reflectance coating is prepared in the front face through which the projection beam 2 passes 
by known technique. 

[0022] A lens 1 is arranged at a mount 5. In order to make a mount 5 equip with a lens 1, a mount is 
bound tight from a posterior part to two plinth parts 6 and 7 using a ring with a screw (not shown). 
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Plinth parts are some (segment) forms of the ring which faces mutually where each has continued and 
spread to the include-angle field which is about 90 degrees, and are formed on the cyclic basic case 8 of 
a mount 5. The bore of two plinth parts 6 and 7 is smaller than the diameter of a lens 1, and two fields 
on which the lens 1 of the plinth parts 6 and 7 is put by this are made. 

[0023] The projection beam 2 is guided so that the shorter side 4 of the cross-section area may be 
suitable in the direction of the plinth parts 6 and 7 in each case. 

[0024] Between the fields in which the plinth parts 6 and 7 are formed is closed, and the arc-like guide 
rail 9 of the optical axis of a lens 1 and the same axle is formed in the part which adjoins in the radiation 
direction on two periphery front faces 13 of each lens 1 of a 90-degree ring segment of the basic case 8 
used as the perfect ring. Said guide rail 9 forms a part of well-known dovetail joint-like tongue and 
groove joint, and the spring (not shown) formed on the maintenance block 10 is attached into it. 
[0025] The interior of the maintenance block 10 which can be displaced in the direction of a periphery in 
the guide rail 9 of the basic case 8 which was mentioned above is equipped with the edge of an optical 
fiber 1 1 by the approach which is not shown for details. 

[0026] The maintenance block 10 is a part of compensation light feeder, as explained below. The edge 
of one fiber 1 1 is connected with each of a total of six maintenance blocks 10 arranged at the group 
whom three maintenance blocks 10 counter mutually. From the edge of a fiber 11, incidence of the beam 
12 which comes out is carried out to the periphery front face 13 of a lens 1, and it is penetrated on it. 
Since a beam 12 is led to a right angle to the optical axis of projection light incidence, below, it is called 
the longitudinal direction light beam 12. The wavelength of the longitudinal direction light beam 12 is 
longer than 4 microns, and is in the absorption field of the quartz glass used by manufacture of a lens 1 . 
[0027] An optical fiber 1 1 is created with the glass ingredient which does not absorb the wavelength of 
the longitudinal direction light beam 12 greatly. An optical fiber 1 1 has those input edges combined, and 
becomes a fiber bundle with the input maintenance block 14. The optical output distributor 15 is 
connected with the upstream of the input maintenance block 14, and it distributes the input light beam 
16 by which image formation was carried out on the fiber bundle to each fiber 11. Such an output 
distributor 15 is known with various structure forms. Output distribution are attained polarizing the optic 
which accompanies each fiber 1 1, the suitable filter which accompanies a fiber 1 1, or by adjusting the 
input of a fiber 1 1 separately to instead of, so that the quantity of light of the input light beam 16 
combined in each fiber 1 1 may be affected. 

[0028] The input light beam 16 is emitted according to the infrared light sources, such as laser 17, and 
image formation is carried out using the image formation optic 18 on the fiber bundle of a fiber 11. The 
output distributor 15 and laser 17 have the output-control circuit 19 and a communication link. An 
output-control circuit has the printing control circuit 20 and communication link which receive the 
signal from the sensor placement 21, such as a two-dimensional CCD array. 

[0029] Image formation amendment of a lens 1 is attained by the following means. By the projection 
beam 2 which has a rectangle cross-section area in the field of a lens 1, a lens 1 is heated for residual 
absorption of the ingredient in the wavelength of the projection beam 2. The temperature distribution as 
a result of the heating are symmetrical with the optical path of the projection light beam 2 of a lens 1 at 
first. This brings about both change of a refractive index as well as the thermal expansion of an 
ingredient, therefore brings about change of the image formation property of a lens 1 for the changed 
refraction property. 

[0030] The further heat contribution is similarly transmitted as a result of beam-of-light absorption by 
the longitudinal direction light beam 12 supplied via the periphery front face 13 of a lens 1 . However, a 
longitudinal direction light beam penetrates a lens 1 only to the specific depth by the high absorptance of 
lens 1 ingredient 4 microns or more on wavelength. Since a longitudinal direction light beam is not 
usually given to the area 2 of the lens 1 irradiated by the projection light beam 1, the heat corresponding 
to the absorbed beam-of-light output brings in fact the result of being generated to the side-face field of 
the lens 1 on the outside of the projection light beam 2. 

[0031] Therefore, the temperature distribution of the lens 1 produced as a result of said heat contribution 
are influenced by the superposition of each outputs to which the longitudinal direction light beam 12 
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was guided, those wavelength, a form, and the longitudinal direction light beam 12 in a lens 1. The 
purpose of additional heating of the lens 1 by the longitudinal direction light beam 12 is making 
temperature distribution into the symmetry and/or attaining the temperature distribution of the 
configuration as which said lens's was chosen beforehand. This brings about a controllable image 
formation property. 

[0032] Based on an experiential value, for heat contribution produced from residual absorption of the 
projection light beam 2, and intentional absorption of the longitudinal direction light beam 12, said 
parameter is chosen so that the most uniform possible temperature distribution may occur in a lens 1. 
The image formation defect produced in residual absorption of a lens 1 is ideally [ between projection 
printing ] removable with equalization of said temperature distribution. 

[0033] The image formation property of the optical equipment of projection printing equipment is 
supervised by the sensor placement 21 arranged in the focal plane of optical equipment. Said image 
acquired by sensor placement 21 using the known image acquisition algorithm is evaluated [ as opposed 
to / especially / generating of an image formation defect ]. Said evaluation is attained by the arithmetic 
unit which is a part of printing control circuit 20. 

[0034] Thus, based on the acquired image formation property, the printing control circuit 20 assigns the 
set point to the output of each longitudinal direction light beam 12 so that the most uniform possible 
temperature distribution may be attained by the combined absorption with the projection light beam 2 
and the longitudinal direction light beam 12 in a lens 1. 

[0035] The set point for an output of the longitudinal direction light beam 12 is sent to the output 
distributor 1 5 by the printing control circuit 20, and an output distributor brings about the output 
distribution corresponding to between various fibers 1 1 in the input light beam 16. 
[0036] The arrangement which uses two or more light sources as an object for the longitudinal direction 
light beams 12 as an alternative of each laser 17 can be considered. Especially the separate light source 
can be connected to each optical fiber 1 1 . The output distribution between each fiber 1 1 is attained by 
the optimal actuation of the driving gear of each light source next. 

[0037] By output modification of the beam-of-light output of the longitudinal direction light beam 12, 
the quantity of light by which the longitudinal direction light beam 12 in a lens 1 is absorbed 
corresponds, and is changed. Thus, the temperature-distribution configuration in a lens 1 is affected by 
the output distribution between six longitudinal direction light beams 12 combined in the lens 1. 
Through the feedback based on the image formation property measured by sensor placement 21, 
accommodation of temperature distribution is attained in a repetition process, and minimization of the 
image formation defect of a lens 1 is brought about. 

[0038] The degree of freedom of the addition for forming temperature distribution is given by the 
variation rate of the maintenance block 10 which met the guide rail 9, and change to which the 
superposition structure of the longitudinal direction light beam 12 corresponds. 
[0039] In the alternative structure form which is not illustrated, the variation rate of the maintenance 
block 1 0 which met the guide rail 9 is attained by motorised. If the variation rate by motorised [ of such 
maintenance block 10 ] can begin similarly through the printing control circuit 20, the degree of freedom 
in which the additional automatic regulation for the temperature-distribution form creation in a lens 1 is 
possible will be made. Such accommodation of input arrangement of the longitudinal direction light 
beam 12 is similarly controlled by the printing control circuit 20 according to the measurement data by 
which sensor placement 21 was evaluated. 

[0040] According to the precision criteria required of image formation amendment, the number of the 
longitudinal direction light beams 12 used changes. For example, it is possible to use only two 
longitudinal direction light beams 12 which counter mutually and are combined in the periphery front 
face 13 of a lens 1. 

[0041] In the case of being the easiest, after being combined from a fiber 1 1 and coming out, the further 
configuration formation of the longitudinal direction light beam 12 does not take place. Next, the 
longitudinal direction light beam 12 penetrates the inside of the periphery front face 13 of a lens 1 as a 
divergence beam, and those emissions decrease within the ingredient of the lens [ in / for refraction / a 
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flat surface (drawing flat surface of drawin g 1 ) perpendicular to the optical axis of a lens 1 ] 1 on the 
front face 13 of a periphery which carries out the role of a convex lens. 

[0042] The periphery front face 13 is specially processed, in order to optimize the coupling of the 
longitudinal direction light beam 12. In order to attain the optimal coupling effectiveness, the periphery 
front face 13 has the low reflectance coating to the radiation wavelength field of a diode laser 17. 
[0043] In order to attain more uniform distribution of the light which enlarges emission of the input 
longitudinal direction light beam 12, and is combined in the periphery front face 13 by that cause, the 
periphery front face 13 can also give a texture so that the longitudinal direction light beam 12 may 
diffuse on the front face to which the texture on the front face 13 of a periphery was given. Such a 
spreading effect is attained by the periphery front face of a known lens for example usually ground 
coarsely. According to the surface size and distribution to which the texture on a periphery front face 
was given, it can have intentional effect on a spreading effect. 

[0044] In one side, intentional accommodation of the temperature distribution of a lens 1 is used in order 
to optimize the image formation property of each lens of said. It is also possible to adjust by the 
approach used for instead of in order that the image formation property of the lens 1 created by it in 
accommodation of the temperature distribution in a lens 1 may compensate the image formation 
property of the whole optical equipment. Therefore, the assistance of the input longitudinal direction 
light beam 12 can be borrowed, and the heating effectiveness by residual absorption of the projection 
light beam 2 can be purposely made overcompensation. Repetition accommodation of the temperature 
distribution in the lens 1 which used the aforementioned sensor placement 21 is an example of a such 
image formation defective compensation of other optical members of the optical equipment of 
projection printing equipment. It is because the whole image formation property of optical equipment is 
optimized as a result which supervises the focal plane of optical equipment. 

[0045] In order to operate the longitudinal direction light beams 1 12 and 212 orthopedically, lenses 101 
and 201 can mince a facet, as shown in drawing 2 and drawing 3 . Although 100 and the reference 
number which increased about by 200 are given about the configuration member of said alternative 
structure form corresponding to it of drawing 1 , for details, it is not explained again. 
[0046] In drawin g 2 , the periphery front face 1 13 of a lens 101 has the convex facet 122 which 
accompanies each longitudinal direction light beam 1 12 so that the longitudinal direction light beam 1 12 
may penetrate a lens 101 in the field of a facet 122. The facet 122 is curving in the convex in both a flat 
surface ( drawin g 2 and drawing flat surface of drawing 3 ) perpendicular to the optical axis of a lens 
101, and the meridional plane which is perpendicular to it and includes the core of each facet 122. 
[0047] More longitudinal direction light beams 1 12 at the time of going into a facet 122 for the convex 
of a facet 122 are made to condense in the situation of having been explained by drawing 1 without a 
facet. Condensing of the longitudinal direction light beam 1 12 is further attained by the facet 122 also in 
a flat surface right-angled to drawing 2 . 

[0048] Bigger condensing than above one brings about the configuration in which condensing to which 
the longitudinal direction light beam 1 12 in a lens 101 corresponds was brought about, therefore the 
superposition field of the longitudinal direction light beam 112 was changed, and brings about the 
temperature distribution by which it was changed in the lens 101 as a result of absorption of the 
longitudinal direction light beam 1 12 as a result. 

[0049] In case output emission enters in a lens 201, it can avoid changing in practice the concave surface 
facet 223 shown in drawin g 3 , if the radius of curvature of a facet 223 is appropriately fitted to output 
emission of the longitudinal direction light beam 212. This is because a concave surface facet front face 
is made into the radiation direction and perpendicular of the longitudinal direction light beam 212 and 
refraction [ what ] can also be prevented from happening on a facet front face. The field of the lens 201 
heated by absorption of the longitudinal direction light beam 212 becomes large compared with the 
situation which followed and was shown by drawing 1 and drawing 2 . 

[0050] The light source of the wavelength which has a comparatively low absorption coefficient to a 
lens ingredient can be used instead of the infrared light source with the wavelength that into a lens 
ingredient absorbed for a long time than 4 microns. [ comparatively many ] Such the light source is 
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comparatively cheap and is marketed. 

[0051] The operation gestalt with such the light source is shown in drawing 4 . The reference number 
increased 300 is attached about the alternative component corresponding to the component of drawing 
1 , and, for details, it does not explain again. 

[0052] Laser is an indium-phosphide diode laser. The wavelength of the input light beam 316 emitted 
from laser is in a 1400nm field. Although proper absorption of the lens 301 made from quartz glass 
increases, it is not equal to absorption on wavelength with a wavelength of 4 microns or more. The 
radiation wavelength of said laser can carry out a stroke in a specific region by changing the temperature 
of laser 317. 

[0053] Since the longitudinal direction light beam 312 is seldom absorbed, it penetrates a lens 301. The 
longitudinal direction light beams 312 lap [ no ] in a central field almost symmetrical with rotation, and 
the field has them in the projection light beam 302, and they affect the rotation asymmetry of 
temperature distribution in itself. The symmetry-of-revolution nature needed is attained by the field of 
the longitudinal direction light beam 312 on the outside of the projection light beam 302. 
[0054] Although absorption of the longitudinal direction light beam 312 changes by modification of the 
wavelength of a diode laser 317, in the case of the conventional lens ingredient, this is because 
absorption peculiar to an ingredient changes with wavelength. The set point of wavelength is sent to a 
diode laser 317 by the printing control circuit 320, and the temperature of the diode laser 317 according 
to the set point selection adjusts radiation wavelength. 

[0055] The configuration of the temperature distribution of a lens 301 is influenced through 
accommodation of the output distribution between the whole longitudinal direction light beam 312 
output and wavelength, and six longitudinal direction light beams 312 further combined in the lens 301. 
The temperature distribution which minimize the image formation defect of a lens 301 are adjusted in 
repetitive operation the same with the operation gestalt of drawing 1 having been explained through the 
feedback based on the image formation property measured by sensor placement 321. 
[0056] A reflecting optical member, i.e., a mirror, can be used to the projection light beams 2 and 302 
instead of lenses 1, 101, 201, and 301 . The mirror has the coat which reflects projection light beams, 
such as a multilayer interface coat or a metal coat, in the substrate which makes a compensation light 
beam penetrate, and a longitudinal direction beam of light is combined with the interior of a substrate by 
the above-mentioned approach. Typical substrate ingredients are the optical transparency range between 
400nm and 2500nm, and Zerodur with the increasing optical absorption field exceeding 2500nm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawin g 3] 
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ic«ty, u>xi icfcit-sigg^ffstticuffi^siss 

ti-5. t>*K12 1 lc<fcyit;M£n*:JS<Smttlcg-3 

ft^iaiii^tEtc^: y . u >X 1 ©^^RlOS'h^k* 

[0 0 3 8] ;ag^<£Jf5fi)c-rSfe*i)WiIJP(Difi&S 
li, lgf*)jg9lCjeo7c«*#XP->^ 1 0<DU&t. «73 
lS]Jtt'-A1 2(Ofi*3^*3l±«igW«J^r-5.^b<i:IC<fc 

[0 0 3 9] 0^$nT^JSl^gmiHf$^ICfcUT. 
|g^3!9lCje^fc(*^XP-y^ 1 OCO^&li, ^E-^IE 
iftTMfiE^n^. CpUfc«*%XP-><> 1 0«7)qE-^lg 
SftlCfc-SgE&tfXU >X$iJSD[e]SS2 O^^bTl^l 

tilcji&toen-Si:, U>Xl lcfel75;Sg^JfJ^cD 

fctbo, ii»D(Dgii)iaiSBitE/«5:gffiS^e.n-5)„ «7i 

|6]fttf-A1 2©A7JKM(D-?-C0«tpni:ligi]ili. -fe>-y- 

E12 i rorTffi^nrcjffj^^-^ic^CT. xu>xf 
>x$J8P!§is8 2 o ic=t u mmizmwznz. 
[0040] m®Lmmzm*.2ftzmmmm\z&tTs 
ffiffl$n-5«i7*ifi]ftt'-A i 2oai*R<b-r«. 9iz.it 

U>X1 (DJS^Sffi 1 3^ICSlMC«(ajbT$S^$n 
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5. fz?it2z>(Dm?3faitt\i-&) 2 ztitvctwrnx. 

[0 0 4 1 ] SfcffiJg&ii^Tli. 77-fA1 1 fl^SS 
fiElSigc:e,/d:i\ 0 «^[fi]jtt'-Ai 2ii;*ic. ^S414t' 

-a<!:ltu>xi (ommmm 1 3rt*si§u we> 
w^ifti±, {h\s>x<M$.mz?z>mmmm i 3T"cqs*/t 

©fc«>. l^>Xl CDttfilcSBfcSF® (0 1 CQ0B2F 
[0 0 4 2] J3*Sgffi 1 31*. «^[S)3tt'-A 1 2 CD A 

^sai^4Sfiic-r-5/i«){c^ii»g® i 3«. mxa^-f 

[0 0 4 3] A^«^[p]3tt'-Al 2CD§6ti£:*:i?r< U 

x. -t-nicfcyjgifs^® i 3rtic^-&$n-53tro«tyi£) 
t'-Ai 2a<ji^bpi aoTfix^v-zmznfcm 

fc. ei»iwu'>x©^iisa®icj;ij«fiJc^n-5. mmm 

tctoT. &JS*^lillcS0lflfcfi?g£i**5c£an'i* 
•5. 

[0 0 4 4] — TjlCfcOT. U>Xl CDiSJgtfffiCDj^ 

cdsssb*. ^n-rf^fiEsnfcuvxi ©^^i4d*jt^ 

gB-r-ScifepItg-c**. ^(Dftsblz. ATitftTJlSjftt:' 
-A1 2©Kl(t«:f§UT, SiJ3tt'-A2©8l§i»iRIC 
£Z1)Um%im&*>££&mtii\Zi-Z>Z. mFlE 

cD&ii bssi&ia. }2g?xu>7^>x^ecDft^=giBcD 

[0 0 4 5] ISTJAfttf-A 1 1 2fe«fcDt2 1 2 £SJB 
r*ifc«>fC. 0 1 23<£t£2 0 1 IS. 02fc«fctf 

03 CSStl5J:5U:7 7-fc3' h^SUtfCctA^T'^S. 

UTIi. 1 00^2 0 0K<!:iB^.>t#Si»^A<-Dtt 

[0 0 4 6] 02 lC*3tNTU>Xl 0 1 g)J$gi£S 1 1 
3li. «t7J[6]ftt'-A 1 1 2^77-k->h1 22(7)^1|S 
T'U>X1 0 1 £gi§-f S<fcr>IC. &*CD«$7j|*i]}tt'- 
A1 1 2lC^fiir'5ei®7 7-t-v h 1 2 2^. 7 7 

-fey h 1 2 2ii u>x i o i (Dftmzmmtzw-w (0 

2 fcctLKE 3 (DESWW-jEi) £, -£-ft<!: SET'S* ©7 7 
-fe-;/M 2 2<Dtf"^$:S^'r-S>^ l J^^-T-;U¥®<J:CDi^ 



7j ClfcUTCjffilCStt 
[0047] 77t>>h1 2 2WCiB©fc«)IC7 7-b>> 
M 2 2|zA'f>|!gcD«t7j-|R)ftt'-A1 1 2li. 77t7 

*tt£ttt>ft-5. «73(6J3tt'-A 1 1 2(Dmft.l$> 0 2 
lcHft/j:^F®|ct)^^>7 7-t:-y h 1 2 2 icfcoTMlcii 

[0 0 4 8] «JEOJ:U**tt«3ttli. U>X10 1F*J 
0«73ia^ttf-A 1 1 2CD*tj£t--5^t£ i fc£:e>U ?i£ 
oT. IM73(S]3te-A 1 1 2 COMta^btMHsSCD^S^ 
*X7tff$tt£fc7cbU tSjRnic. t«7il6J5t£-A1 1 2 
UTU>X1 0 1 ^(OKCSn/tiBK^ 

[0 0 4 9] 0 3 lC^$+l/S:ia®7 7-fe > h2 2 3li. 
«7ifS)3tt'-A2 1 2<0tHtimmzn^7 7ily h2 2 

3(Dtt^#S«:jHJ)IZiiJCE;3-a-5<h. \&tiW&tfi\s>X 

2 0 1 rt(CA«MUcJI||LhftK£n&:UJ:3i::rsc£ 
#T-#-S„ Ctlli. HM77-tr'> KS®S:«i73lfi]3tt- 
A2 1 2<OSt**73(6Ji:SfilCUT. 77tv h3l®T-<5J 
CDS*/Tfciec£>/«U\<fceucT-£5/ta6T-;fc5. titTJpSjtt 

t-A2 1 2<DP*iRlC«toTinl»5n-5U'>X2 0 1 CD 
i&i&lt. <£t>T01 fc«t^0 2-C5S$tlfe«iyi<l:J:t'<T 

[0 0 5 0] 4S£n>«fcyg<, ^-PL/>X«?4ICj:b 
^>Xtt^f4lC*^bT]:t^e < ]igl^PS»R«Sft*i#■p«R(05t 

[0 0 51] LrcftM£tt-Dmmmm&m4 izijiz 

Urii. 3 0 0ii^U/c#SI3§#£tt(7T. S¥fffllCOU 
[0 0 5 2] U— tfia. U/u-ft-f >-77A • K 

u— tfT-**. y^s&ttsn-sATjttt'-As 1 

6<D;Sg»i. 1 4 0 0 n 

CDU>X3 0 1 £0@WP*«Rld:liJD-r-5*<, ;fift45<>P 
>lU±W;SST-ORSiRlZiaEgSU/SU„ U— tf 3 1 7 CD 

[0 0 5 3] ^Tjlolptt'-A 3 1 2 its £> i; «J PfiiRStt 

^t^^fci^)^>X3 o i ^iSig-rs. ^xw^tsjjitt'- 

A3 1 2li. ^^COfSl^lHlg^^MiaTM^y. -g-CD 
fSHEli}Sf5^e-A3 0 2rtlc^y. -engftlijgg^ 

WRT.'ttl*. JS^3ttr-A3 0 2C9^(PJjlC*^1i7J|plJtt' 
-A3 1 2 0fll|ElC<fcoTilfi£$nS. 
[0 0 5 4] ^"-< Jf — K U— -y-'3 1 7 CDijg^CO^glCfc 

ym73ia)7tt'-A3 1 2©»iRatffit)«A«. cnua^ 

0DU>Xm'4CDJ«£. «*4lC!f#W/«£PaiR^;Sglcj; y ^ 
t?-5^t>T$)-S 0 iSSCOlSStt^Xy >x-< >X©J®@ 
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88 3 2 OlCfcU^-f KU-f3 1 7 iCiHtjtl, 
I5SfilS«lCJt:.i:rcy'<7l--KU— tf 3 1 7(D£g#Ji* 

[0 0 5 5] «*lS]Jtt'-A3 1 2<D±<*aa^*5«fc^;fi 
ft. 1EIC U>X3 0 1 F*3lC$S^$n^:6 0W«^[fi]5t 
t'-A 3 1 2 OKTCDai^I^COiigiS^^bT. U>X 
3 0 1 Wjgg^roflJttA^S&SltS. -tz>-y-Rg3 
2 1 iCctUIt;i)$n-5^m%14lcS^<7-r-KA>y^ 

$^bx. u>X3 o i <&«g«*Pf8£S'Mfc-r*isa» 

ffili. 01 roHJS)lJfillcB8UTIJiW$nfcO<!:l5|i;ctp 

[0 0 5 6] U>X1 . 10 1. 2 0 1. 3 0 1 

©ftftiJlC *SSJtttf-A2fcefctf3 0 2IC*fUTJ5*t 

7 fcli#B8ll8&fc<h'fSS5tt tf- A£K 



400nm<h2500 n m<Dr$<Dtfc¥tnmwmmW£. 
2 5 0 0 nmZmKZtmtZft^RiVliSim&tt-DZ e 
r o d u r T&So 
[@llWlB5^«£tttBfl] 

[01] *5£B;3IC&^T£<fc$IE$ftfcU>XS£M£^ 

[02] «e«jSJBft*wu5ioT0i tmrnz^rw- 

®0T3oS. 

[0 3] 8'J©ftS*fiil?B<*^0 2«!:l5j«|lc^t-¥li0-C 

[0 4] sij©mf*siM$tt£0i <hiiii«ic^-r¥ii0-r 

[?5^rolftB^] 

1 *^sw 

2 JSIBttfcf-A 

11. 1 4*>t> 1 9 *ftt#{*Jg=gEg 
12.16 fcHSft 

1 3 jt^gp«<D^^a® 



[01 ] 




[02] 



[0 3] 
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«H2 00 1-1 9 6 3 0 5 



[04] 




(72) fgi«# h • 

K-fyStt&nB . ^4 -89551 • <t--- 
tlXZ/O ■ >>n. h7-t • 6 

K-f V«»#WB • 7 s -f -73457 • 'J 
>y> ■ h-<-fe>^;U^'?ii> -36/2 
(72)f|IE# ^'J^f-f7>-Cf7^- 

F-fySI*M«DSI -73430- 7-U 

> • ^7 ^T'yy x.)i v • 8 



K<f'.y&tt&hlS • -73447 • 

^3tl>- • 10 

(72) yif7 7> ■ -tf;u^- 

K-f 'J/WMMDB • 7 s -f -73447 • ^-^ 

-b • 7 

(72)f6B#& V*)\,7li>tf • -?*)\, 

K'fVWHtM • 5* -f -73525 • ->;itf 

h7-t • 21 

F*-A(#3r) 5F046 BA03 CB12 DA13 DA14 DA26 
DB05 DC10 



